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© Cutting insert and cutting tool therefor. 

© A cutting insert and a cutting tool for chipforming 
machining comprising a convex cutting edge (16) which 
extends along a fraction of the periphery of the one side 
surface (14) of the insert (12). According to the invention the 
rear portion (20 1 ), during machining, of the cutting edge is 
nearer to the other side suface (15) of the insert (12) than the 
forward portion (20 11 ), during machining, of the cutting 
edge. 
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Cutting insert and cutting tool therefor 

The present invention relates to a cutting insert for chip- 
forming machining of preferably metallic workpieces. The 
cutting insert has two side surfaces and is provided with at 
least one cutting edge having convex shape and extending along 
a fraction of ±he periphery of the one side surface. The in- 
vention further relates to a cutting tool specifically de- 
signed to be used in combination with a cutting insert 
according to the invention* 

A cutting insert and a cutting tool of the above type are de- 
scribed in US-A-4 132 4-93. For purposes of decreasing the 
impact load thereon it is suggested to design the cutting 
edge curved when seen in the longitudinal direction of the 
cutting tool and from the bottom thereof. Further, due to 
this design, the forwardmost portion of the cutting edge 
located adjacent to the longitudinal axis of the tool is 
prevented from being dama.ged since the cutting speed at 
this portion becomes higher than compared to the speed ob- 
tained if a straight cutting edge is used. However, it has 
been found that the forces arising on the cutting insert 
during the machining have a tendency to cause the insert to 
be jammed between the supporting surfaces provided on the 
cutting tool for supporting the insert. This means that diffi- 
culties do arise as to the loosening of the insert for the 
replacing or indexing thereof in order to get a new cutting 
edge in operative position. It has also been found that high 
vibrations do arise during machining with solely the rear 
portion of the cutting edge. This could be avoided by making 
the entire insert curved and thus also the whole extent of 
the cutting edge curved from the forwardmost to the rearmost 
portion thereof. However, such a design involves high manu- 
facturing problems and costs. 
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The object of the present invention is to provide a cutting 
insert and a cutting tool being designed sueh that the insert 
can be easily loosened. Another object of the invention is to 
provide a cutting insert being designed such that as small as 
possible vibrations and as low as possible heat generation do 
arise thereon during machining and further to ensure satis- 
factory chip removal. These and other objects have been attain- 
ed by giving the invention the characterizing features stated 
in the appending claims. 

The invention is described in detail in the following with 
reference to the accompanying drawings in which one embodi- 
ment is shown by way of example. It is to be understood that 
this embodiment is only illustrative of the invention and 
that various modifications thereof may be made within the 
scope of the claims. 

In the drawings Pig. 1 shows a side view of a cutting insert 
and a cutting tool according to the invention. 

Fig. 2 shows a side view of the cutting insert and the cutting 
tool seen from the left in Pig. 1. 

Pig. 3 shows a plan view of the cutting insert in Pigs. 1 and 2. 

Pig. 4 is a partial side view of the insert in Pig. 3 seen 
on the line IV-IV. 

Pig. 5 is a partial side view of the insert in Pig. 3 seen 
on the line V-V. 

Pig. 6 shows a section through the insert in Pig. 3 taken 
on the line VI-VI. 

Pig. 7 shows a partial section through the insert in Pig. 3 
taken on line VII-VII. 
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In the drawings, Pigs. 1 and 2 show an end mill body 10 
having a hall-shaped end 11, to which a cutting insert 12 
in a manner known per se is secured by means of a fastener 
13. The cutting insert 12, which preferably is made of 
cemented carbide, is designed for chipforming machining 
of metallic, workpieces. The cutting insert 12 is triangular 
and provided with two side surfaces 14, 15. There are three 
equally shaped cutting edges 16, 17, 18 along the periphery 
of the side surface 14 equally spaced therearound. The 
cutting edges 16, 17, 18 comprise a convex portion 20 having 
the convexity directed generally in the plane of the side 
surface 14 and are bent toward the side surface 15 at their 
forwardmost portion 19, thereby defining the cutting edges 
by a spiral curved line. In US-A-4 132 493 there is dis- 
closed an end mill and a cutting insert, the cutting edge 
of which having basically the same shape as the cutting edges 

16, 17, 18. Therefore, US-A-4 132 493 is incorporated in the 
present description by way of reference. However, contrary 
to the design shown in US-A-4 132 493, bolh the portion 20 
and the portion 19 are curved along circle arcs. The tool 
body 10 is rotatable around its longitudinal axis 23. In. 
the cutting end of the tool body 10 there is provided a re- 
cess 21 in which the cutting insert 12 is clamped against a 
supporting surface 22 by means of the fastener 13. In the 
clamped position the operative ■ cutting edge 16 of the in- 
sert 12 projects beyond the tool body. 

Intermediate peripheral spaces 24, 25, 26 are provided in the 
cutting insert 12 between two consecutive cutting edges 16, 

17, 18. At the one side these spaces are limited by a support- 
ing surface 27 provided at the rear end of the adjacent 
cutting edge. An abutment 28 is provided on the tool body 

10 in the space 25 which is diametrically opposed to the 
operative cutting edge 16. The abutment 25 cooperates with 
the supporting surface 27 so as to prevent rotation of the 
insert 12 around the axis of the fastener 13. 
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The cooperating supporting surfaces, i.e. the supporting 
surface 27 and the corresponding supporting surface on the 
abutment 28, are directed substantially towards the centre 
of the fastener 13. This means that no radial relative move- 
ment mi@bt arise along these supporting surfaces. Thus, there 
is no risk that the insert 12 becomes j amm ed « When the insert 
12 is to be replaced or indexed the fastener 13 can be easi- 
ly loosened. There are provided another two supporting sur- 
faces on the tool body 10 intended to cooperate with sur- 
faces 29, 30 on the insert 12 in order to further ensure 
that the insert is maintained in correct angular position 
and prevent rotation of the insert. 

According to the invention a recess .31 is provided in the 

side surface H in connection with the cutting edge 16 in 

such a way that the rear portion 20 of the cutting edge 16 

is nearer to the side surface 15 than the forward portion 

20 thereof. The portion 20 is located rearwardly of the 
11 

portion 20- during machining. Due to this design it is en- 
sured that the different portions of the cutting edge come 

into contact with the workpiece sequent ially after each other, 

1 1 

more precisely in such a way that the forward portion 20 
of the cutting edge 16, wholly or partially, has finished its 
cutting operation before the rear portion 20 of the cutting 
edge comes into contact with the workpiece. Due to this, no 
or minor vibrations will arise which would be the case, es- 
pecially during cutting with solely the radially outer por- 
tion of the cutting edge, if the entire cutting edge was lying 
in the plane of the side surface 14. In the preferred embodi- 
ment the cutting edge 16 progressively approaches the side 
surface 15 along the rear portion 20 . The portion 19 which 
is bent toward the side surface 15, and thus the operative 
cutting edge, starts in the vicinity of the longitudinal 
axis 23 of the tool body. As above-mentioned the varying 
distance of the cutting edge 16 from the side surface 15 
in the longitudinal direction of the tool body 10 is created 
by means of the recess 31 in the side surface 14. 
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The recess 31 > acting as a chip breaker, extends along 

1 11 
both the portion 20 and the portion 20 . In the pre*- 

f erred embodiment the recess 31 continues, wholly or par- 
tially, along the portion 19* 

For purposes of producing as small as possible vibrations 
and as low as possible heat generation the insert is, accord- 
ing to the invention, provided with a comparatively large 
positive rake angle ^ at its rear portion 20 1 . According to 
the invention, further, the rake angle ft* is positive and 
still larger at the forward portion 20 than at the rear 
portion 20 1 . Preferably, the rake angles ft 1 1 and , 
respectively, axe in respectively the order of 18° and 7°. 
In an intermediate portion of the cutting edge the rake 
angle ft 111 has a value between 7° and 18°. Due to the fact 
that the supporting surface 22 is inclined with respect to 
the longitudinal axis 23 the rake angles, when the cutting 
insert 'is mounted thereon, are larger, in the order of 
respectively 26° and 15°. The reason why the rake angle is 
larger at the forward portion 20^ than at the rear portion 
20 1 is that the forward portion of the cutting edge can be 
said to work as a drill and that the optimal rake angle is 
larger for a drill than for a milling cutter. 

In the preferred embodiment an auxiliary cutting edge 32 
is provided at the rear end of the cutting edge 16. The 
cutting edge 32, which extends transversely relative to 
the cutting edge 16 and forms an obtuse angle therewith, is 
intended to cut the workpiece during reversed relative 
movement between -the insert 16 and the workpiece. 

In the illustrated embodiment the cutting insert is provided 
with three cutting edges. However, the invention, as to the 
shape of the cutting edge, might as well be applied on an 
invert having an arbitrary, for instance two, number of 
cutting edges. 
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When mounting an insert having two cutting edges on the tool 
body the insert is fixed against a first supporting surface 
which rests against a transverse surface at* the rear end of 
the operative cutting edge, and against a second supporting 
surface which rests against a portion of the insert at the 
forward part of the non-operative cutting edge. 
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Claims 

1. A cutting insert for chipf orming machining of preferably- 
metallic worlcpieces, said insert (12) having two side sur- 
faces (H, 15) and at least one cutting edge (16), said 
cutting edge being convex and extending along a fraction 

of the periphery of the one side surface (14), wherein the 
convexity is directed generally in the plane of said one 
side surface, characterized in that a recess 
(31) is provided in said one side surface adjacent to the 
cutting edge (16) in such a way that the rear portion (20 1 ) ? 
during the machining, of the cutting edge (16) is nearer to 
the other side surface (15) than a forward portion (20^), 
during the machining, of the cutting edge (16). 

2. Cutting insert according to claim 1 , wherein the cutting 
edge (16), along at least a fraction of its length, pre- 
ferably along the said rear portion (20 1 ) thereof, progressi- 
vely approaches the said other side surface (15). 

3- Cutting insert according to claim 1 or 2, wherein the 
cutting insert (12) is provided with a positive rake angle 
( }f ) which is larger at the said forward portion (20 11 ) 

A 

than at the said rear portion (20 ), preferably in the order 
of 18° and 7°, respectively. 

4. A cutting insert according to any of the preceding claims, 
wherein the forwardmost portion of the cutting edge (16) is 
bent toward the said other side surface (15), thereby provid- 
ing a spiral curved cutting edge. 

5. A cutting insert according to claim 4, wherein the re- 
cess (31), working as a chip breaker, at least partly, ex- 
tends along the said forwardmost portion (19) of the. cutting 
edge (16). 
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6. A cutting insert according to any of the preceding claims, 
wherein the cutting insert (12) is triangular and provided 
with three equally shaped cutting edges (16, 17, 18). 

7. A cutting insert according to claim 6, wherein a second 
cutting edge (32) is provided at the rear end of the convex 
cutting edge (16), said second cutting edge extending 
transversely relative to the convex cutting edge (16), 
preferably under an obtuse angle therewith and being 
adapted to make possible machining of the workpiece upon 

a reversed relative motion between the cutting insert (12) 
and the workpiece. 

8. A cutting insert according to claim 6 or 7, wherein a 
peripheral space (25) is provided between two consecutive 
cutting edges (17* 18), said space being bound by a support- 
ing surface (27) on the cutting insert at the rear end of 
the convex cutting edge (18), said supporting surface being 
intended to cooperate with an abutment (28) on an insert- 

. carrying tool body (10) for fixing the cutting insert (12), 
and said supporting surface being directed substantially 
toward the centre of the cutting insert (12). 

9. A cutting -ucol for chipforming machining of preferably 
metallic workpieces comprising a tool body (10) rotatable 
around an axis (23) extending longitudinally therethrough, 
a cutting end of said tool body having at least one recess 
(21) for receiving a cutting insert (12) of the type defined 
in claim 1, wherein the operative cutting edge (16) of said 
cutting insert projects beyond the profile of said cutting 
end and comprises a convex portion (20) which extends in 
the direction of said longitudinal axis (23), said convex 
cutting edge portion (20) being provided along a fraction 

of the periphery of one side surface (14) of the cutting 
insert, the convexity being directed generally in the plane 
of said one side surface, and wherein the other side surface 
(15) is adapted to be clamped against a supporting surface (22) 
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in the tool body (10), characterized in that 
a recess (31) is provided in such a way in said one side 
surface adjacent to the cutting edge (16) that the rear 
portion (20 1 ), during the machining, of the cutting edge 
(16) is nearer to said supporting surface (22) than a for- 
ward portion (20 11 ), during the machining, of the cutting 
edge (16), wherein preferably the cutting insert (12) is 
triangular and provided with three equally shaped cutting 
edges (16, 17, 18), a peripheral intermediate space (25) 
is provided between two consecutive cutting edges (17, 18), 
and said cutting edges preferably are bent toward the 
supporting surface (22) at their forwardmost portions (19) 
and start in the vicinity of said longitudinal axis (23), 
and further characterized in that an abutment (28) is pro- 
vided on the tool body (10) for cooperation with a support- 
ing surface (27) in one of said intermediate spaces, said 
abutment being diametrically opposed to the operative 
cutting edge ( 16) . 

10. A cutting tool according to claim 9, wherein the sur- 
face of the abutment (28) intended to cooperate with the 
supporting surface (27) of the cutting insert (12) is di- 
rected substantially toward the centre of the cutting in- 
sert (12). 
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